Durum wheat is mostly grown under rainfed condition in the Mediterranean region and developing high-yielding wheat cultivars under drought conditions in arid and semi-arid regions is an important objective of wheat breeding programs in Syria. This study aimed at identifing some physiological characters associated with yield improvement in durum wheat grown under a rainfed condition. Thirteen drought tolerant and susceptible, representing old and modem durum wheat varieties were selected and used in this study. The increased yield and yield component was observed in new wheat varieties as compared with old one and were associated with genetic improvement in different physiological traits at vegetative and anthesis stage particularly relative water content, chlorophyll content and chlorophyll fluorescence. Our obtained results showed the importance of
INTRODUCTION
Wheat is an especially critical "staff of life" for the approximately 1.2 billion "wheat-dependent" to 2.5 billion "wheat-consuming" poor-men, women and children who live on less than $US 2/day (FAOSTAT, 2010) . The International Food Policy Research Institute (IFPRI) projections indicate that the world demand for wheat will rise from 552 million tons in 1993 to 775 million tons by 2020 and 60% by 2050 (Rosegrant & Agcaoili, 2010) . Durum wheat is widely grown as a rainfed crop in semi-arid areas, where large fluctuations occur in the amount and frequency of rainfall events (Pakniyat and Tavakol, 2007) . Among abiotic environmental stresses, drought stress is one of the most important factors for yield reduction in the majority of cultivation areas for agricultural plants, and it is affected 40 to 60% of the world's agriculture lands (Mollasadeghi et al, 2011) . The scientists pay attention to the physiological basis for improving yield under abiotic stress and the use of physiological traits in the breeding programs. Physiological traits that are integrative, either in time or at an organizational level constitute ideal selection criteria for drought adaptation (Araus et al., 2002) . In recent years, they have acquired increased importance in breeding programs largely due to a greater understanding of their relative contribution to yield (Rebetzke et al., 2002; Reynolds et al., 2005) .
Water stress caused severe reduction in chlorophyll content in tolerant and susceptible wheat varieties and more reduction were recorded in susceptible one (Almeselmani et al., 2011; Iturbe et al., 1998) . Vieira da Silva et al., (1974) reported that the ability of plants to maintain membrane integrity under drought is what determines tolerance towards drought. Changes in the relative water content (RWC) of leaves are considered as a sensitive indicator of drought stress and more useful integrator of plant water balance than the leaf water potential (Strauss and Agenbag, 2000; Clavel et al., 2005) . During drought stress, the water balance of a plant is disrupted and as a result of which the RWC and water potential of leaves decreased (Almeselmani et al., 2011; Bajjii et al., 2001 ).
Water deficit is developed in plant tissues usually under water stress, thus leading to a significant inhibition of photosynthesis. The ability to maintain the functionality of the photosynthetic machinery under water stress, therefore, is of major importance in drought tolerance (Mohammadi et al., 2009) . The maximum photochemical efficiency of PSII was calculated by the ratio Fv/Fm. It is known that all of the environmental constraints affected chlorophyll fluorescence parameters (Havaux, 1993; Schreiberg et al., 1995) . The stress factors especially drought negatively affects plant growth and development and causes a sharp decrease of plants productivity (Pan et al., 2002) . Blum and Pnuel, (1990) reported that yield and yield components of twelve spring wheat varieties were significantly decreased when they received minimum annual precipitation. The effect of drought stress on wheat grain yield may be analyzed in terms of yield components, some of which can assume more importance than others, depending upon the stress intensity and growth stage at which it develops (Giuanta et al., 1993) .
It is now well evident that drought stressed plants exhibit various physiological, biochemical and molecular changes to thrive under water limited conditions (Arora et al., 2002) . Selecting wheat lines based on their yield performance under drought conditions is a common approach. Another approach to identify tolerant genotypes under dry environment, some drought stress indices or selection criteria has been suggested by different researches (Talebi et al., 2009 , Al meselmani et al., 2012 .
A physiological understanding of plants responses to drought has often been sought on the pretext; that this understanding will assist plant breeders develop higher yielding varieties for water-scarce environments.
Targeting yield potential improvement requires an understanding of the physiological processes that may be genetically modified to improve yield, where some of these are already being exploited. This study was conducted to identify some physiological traits associated to the yield increase and to investigate the physiological causes of variation in yield between old and new wheat varieties.
Materials and Methods:
Plant materials and growth conditions: (Almeselmani et al., 2011) .
Chlorophyll Content
Chlorophyll Content was estimated using the chlorophyll meter (SPAD meter) according to manufactory instructions.
Membrane Stability Index
A conductivity test was done to estimate drought tolerance as suggested by Almeselmani et al. (2006) .
Leaf material of 100 mg was placed in a test tube containing 10 ml of double distilled deionized water.
Electrical conductivity of the solution was measured after incubating the test tubes at 45 o C and 100 o C
Relative Water Content (RWC)
Relative water content was determined by the method described by Barrs and Weatherley, (1962) . Leaf material of 100 mg was taken and kept in double distilled water in a petridish for two hours to make the leaf tissue turgid. The turgid weights and dry weight of the leaf materials were measured and RWC was estimated.
Chlorophyll fluorescence:
The polyphasic rise of fluorescence transients of intact leaves was measured by a Plant Efficiency Analyzer (PEA, Handsatech Instruments Ltd., King's Lynn, UK) according to Strasser et al., (1995) . This study was work out using CoStat 6.311 Cohort software.
Results and Discussions:
Despite of no rainfall obtained at the beginning of the season, some amounts of rainfall were received by plants at anthesis and post anthesis stages. However 388mm the total amount of rainfall were received in this area during the growing season as shown in Table (1) . According to Sinclair and Ludlow, (1985) RWC of the leaves has been proposed as a better indicator of water stress than other growth or biochemical parameters of the plants. The negative effect of drought stress on yield and yield performance has been well documented as a major problem in many developing countries of the world (Guo et al., 2004; Passioura, 2007 ). Feil, (1992 respectively, while significant differences were observed between old and new drought susceptible and moderately tolerant varieties. New drought susceptible variety were superior in grain number per ear compared to old one, while in case of moderately tolerant varieties the old one were more superior as its clear in Table ( 2).
Relative water content(%)
In general new variety had the highest 1000 grain weight compare to old one in all the three groups. The differences were highly significant in case of drought tolerant variety i.e., 49.2 and 52.5g respectively as shown in Table ( 2).
Direct selection for yield in dry environments is inefficient due to large seasonal variation in weather and generally a large genotype x environment interaction, resulting in low heritability for yield, it would seem that selection for an underlying physiological trait that limits yield could be effective and contribute substantially to yield improvements. According to Zaharieva et al., (2001) understanding of physiological mechanisms that enable plants to adapt to water deficit and maintain growth and productivity during stress period could help in screening and selection of tolerant genotypes and using this trait in breeding programs.
Conclusion:
Our obtained results indicate that physiological change has been important for yield progress and breeders must select for desirable expression of these traits to maintain adaptation and optimal yield. However, this study showed important of these physiological parameters under rainfed condition and its possible contribution to yield improvement.
